Aim: This study analyzed the association between swallowing function levels and health-related quality of life (QOL) among community-dwelling dependent older persons in Japan. Methods: A cross-sectional survey of a purposive sample of community-dwelling dependent older individuals in Japan was conducted. Two swallowing functions (tongue pressure and lip-closure force), the risk of dysphagia, and health-related QOL (SF-8) were surveyed. Results: There were 86 (38.2%) men and 139 (61.8%) women, with a mean age of 81.6 AE 7.4 years. The activities of daily living-20 evaluation yielded a total score of 46.39 AE 10.18. The elderly participants had decreased swallowing functions. The risk-of-dysphagia score demonstrated a significant negative correlation with respect to the SF-8 subcategory scores. Moreover, the multiple regression analyses indicated that three variables exhibited significant negative differences: general health perceptions, mental health (SF-8 subarea), and activities of daily living. Conclusion: An increasing risk of dysphagia can lead to a deterioration in the health-related QOL among community-dwelling dependent older individuals. This implies that homecare interventions that address the deterioration of swallowing and the risk of dysphagia could be in high demand in the future.
INTRODUCTION
Given a prolonged mean life expectancy and decreasing birth rates, the elderly population is increasing worldwide. By 1998, in developed countries, the number of older persons had already exceeded the number of children, a phenomenon that is estimated to become global by the year 2045 (United Nations, 2002) . In a short period of time of~35 years, the global population that was aged ≥60 years was predicted to more than double to 2 billion by 2015 (United Nations). In developed countries, this will result in the proportion of persons aged ≥60 years to increase from 20% in 2009 to~30% in 2050 (United Nations). The implications are farreaching, including demands on health and social policy (Harper, 2014) .
Currently, Japan is ranked first worldwide in terms of the population aging rate (United Nations, 2013) and is taking a proactive stance in providing health services for the elderly (Muramatsu & Akiyama, 2011) . In Japan, it has been assumed that older persons who require nursing care will live in facilities. However, since 2012, attitudes have begun to change and older persons who require nursing care tend to live in their home, rather than in nursing care facilities (Ministry of Health, Labour, & Welfare, 2015a) . Compared to institutionalized older persons, older individuals who live at home have less severe illnesses and can live their daily lives somewhat independently, even if they suffer from some type of disorder (Ministry of Health, Labour, & Welfare, 2014) . However, the number of older persons in Japan has increased considerably and the percentage of persons who require mild long-term nursing care has become relatively high (Ministry of Health, Labour, & Welfare, 2015b) ; >80% of the persons who require mild long-term care use homecare services that are provided through the long-term care insurance system (Ministry of Health, Labour, & Welfare). As a result it becomes even more important to understand if there are factors that might prevent their deterioration in health.
Among the essential daily bodily functions that are indispensable for maintaining life are the swallowing functions, which directly support nutrition. Following the paradigm of Leopold and Kagel (1997) , the Japanese Society of Gerodontology (2016, p. 31) defines swallowing as "a series of operations, which sends the lump of food into the stomach from the oral cavity. Swallowing is divided into five stages: anticipatory, preparatory, lingual, pharyngeal, and esophageal." The preparatory and lingual stages of swallowing include chewing, the ability to deftly move the tongue, and adequate lip closure. Most bodily functions, including the swallowing functions, are subject to decline with age. Previous studies have shown that, in older individuals, deterioration of the swallowing functions (dysphagia) is one of several disorders that contribute to the occurrence of severe conditions, such as pneumonia, particularly aspiration pneumonia, malnutrition, and factors that are deeply involved in physical vitality and life expectancy (Itoh, Kikutani, Tamura, & Hamura, 2008; Kikuchi et al., 1994) . Prevention, such as oral care, becomes increasingly important (Logemann, 2006) .
Oral care involves preserving not only the oral environment, such as by brushing the teeth, but also the swallowing functions (Ueda, 2011) . Past studies of oral health have investigated the oral environment, such as the teeth, tooth loss (Mottus, Starr, & Deary, 2013) , and oral bacteria (Morisaki, Miura, Sawami, Koufuku, & Hirowatari, 2012) . Although the swallowing functions are critical when considering oral care, there are fewer investigations into the swallowing functions than into the oral environment. However, the association between the tongue pressure and the state of nourishment (Kodama, Kikutani, Yoshida, & Inaba, 2004) and the association between lip-closure pressure and brain activity (Nakata et al., 2013) have been reported and these researchers postulated that reduced tongue pressure and lip-closure pressure also can affect the health of the elderly. Yet, epidemiological investigations of the swallowing aspects that are associated with tongue pressure and lip-closure pressure in older persons are limited.
Epidemiological research of the swallowing ability among older individuals has included three population groups. There were studies of those who were living independently in the community without assistance, community-dwelling dependent (with assistance) elderly, and those elderly who were institutionalized.
Reporting on 541 community-dwelling independent older persons in a southern Japanese prefecture, Miura, Hara, Yamasaki, & Usui (2012) found that the older participants who were living at home exhibited a deterioration of their swallowing functions and 30% of the participants were at risk of dysphagia. The risk of dysphagia was significantly and negatively associated with the SF-8 mental health subscale, an evaluation index of health-related quality of life (QOL) (Miura et al.) . Miura, Hara, Morisaki, & Yamasaki (2013) also surveyed 545 community-dwelling independent elderly persons in a northern part of Miyazaki Prefecture. The comprehensive QOL was significantly related to factors, such as subjective satisfaction with verbal communication, the risk of dysphagia, age, and appetite. The rate of decrease in the swallowing functions among the community-dwelling independent older persons was high (Miura et al.; Miura et al.) ; therefore the decline in swallowing functions among community-dwelling dependent older persons could be even higher.
A questionnaire survey of 191 community-dwelling dependent older persons (Morisaki, Miura, Moriya, & Hara, 2014a) examined their age, sex, level of care required, postcerebrovascular disease, health-related QOL (SF-8), and the level of swallowing functions. Only the swallowing functions, as measured by the Dysphagia Risk Assessment for Community-Dwelling Elderly (DRACE) questionnaire was negatively related to the SF-8 subscales, indicating that as the risk of dysphagia increased, there was a lowering of social functioning and mental health.
According to reports based on studies of institutionalized older participants, the level of swallowing functioning not only affected their physical health, it was also associated with psychological functions, such as oralrelated QOL (Morisaki & Miura, 2010) and volition (Teraoka & Morino, 2009 ). Morisaki and Miura surveyed 150 disabled elderly individuals who were aged ≥65 years and who were residing in the geriatric health services facilities within Fukuoka Prefecture. Their risk of dysphagia was 28.7% and was negatively associated with their oral health-related QOL, activities of daily living (ADLs), and perception of oral health and length of time residing in the facility. While other epidemiological studies on the oral health of older persons who required nursing care have been conducted among institutionalized older participants (Morisaki & Miura; Teraoka & Morino) , similar reports of communitydwelling dependent older persons remain insufficient; therefore, additional studies are necessary.
In consideration of gerontological care in the future, the oral cavity condition should be considered as very meaningful in terms of its association with one's QOL, including its involvement with diet and physical health. In older persons, especially those at advanced ages, it is important to determine how to maintain or improve their daily QOL. In order to improve the oral care among older persons who are receiving long-term care at home, an understanding of their care needs that pertain to the swallowing functions is essential and indispensable. Hence, this study aimed to examine the oral-related needs among community-dwelling dependent older persons in Japan and to analyze the association between the swallowing functions and the health-related QOL.
METHODS

Definition of the swallowing functions
In this study, the swallowing functions are defined as a series of operations that send the bolus of food into the stomach from the oral cavity (Japanese Society of Gerodontology, 2016) . Direct measures of swallowing functions include lip-closure force and tongue pressure. The risk of dysphagia is an indirect measure of the swallowing functions.
Study design
This was a cross-sectional survey of a purposive sample of participants who were living in Hyogo Prefecture. Two swallowing functions, the risk of dysphagia, ADLs, and health-related QOL were surveyed. The study was conducted between 2013 and 2014.
Participants and setting
The majority of older persons who receive long-term home care in Japan use daycare services (Ministry of Health, Labour, & Welfare, 2014) . Accordingly, the survey focused on community-dwelling dependent older persons who attended daycare facilities. The inclusion criteria were as follows: (i) aged ≥65 years who lived at home in the south-west part of Hyogo Prefecture (Japan) and required some nursing care; (ii) were stable physically and psychologically; (iii) were able to participate in daily conversations to the extent that was necessary for the survey; and (v) consented to participate in this study. The data that pertained to the cognitive function were obtained from the participants' daycare service records. These facilities all used the following three tools to evaluate the cognitive function: (i) Mini-Mental State Examination (MMSE) (1975); (ii) Hasegawa's Dementia Scale (HDS-R) (Katoh et al., 1991) ; and (iii) mental status questionnaire (MSQ) (Kahn, Goldfarb, Pollack, & Peck, 1960) . Those individuals who were assessed as having severe cognitive impairment were excluded from participation because they might not be able to adequately respond to the questionnaire or other measures or understand the investigation and be capable of informed consent. Therefore, those individuals with MMSE scores of <21(mild to greater cognitive impairment), HDS-R scores of <20 (indicating dementia), or MSQ scores with nine or 10 errors (severe chronic brain syndrome) were excluded.
There were 185 daycare facilities in the south-west part of Hyogo Prefecture (the cities of Akashi, Himeji, Takasago, and Tatsuno). These cities represent standard middle-class neighborhoods and business districts of Japan; seven daycare facilities from these areas agreed to collaborate with the study. Of the 440 older individuals who were attending the seven daycare facilities, 225 (51%) met the inclusion criteria and agreed to participate.
Procedure
The researcher visited the seven daycare facilities, obtained consent from the staff members who were affiliated with the surveyed facilities and then from the participants. The following details were fully explained to the participants and staff members: the study's purpose and procedure, optional nature of participation, protection of personal information, and publication results. Those who agreed to participate received three self-administered questionnaires: the ADL-20, SF-8, and DRACE questionnaire. The author measured the tongue pressure and the lip-closure pressure of the participants, collected the data, and afterwards visited the facilities again and collected the completed questionnaires.
Measures
Demographic data the participants' age and sex were obtained from their daycare service records.
The ADL-20 is a 20 item questionnaire covering four major categories of daily activities: (i) mobility (five items); (ii) self-care (six items); (iii) instrumental, such as preparing meals and managing money (seven items); and (iv) communication (two items). Each activity is scored on a four-point Likert scale, with values from 0 ("total dependency") to 3 ("independence"). The scores range from 0 to 60. Higher scores indicate higher levels of functioning. The Cronbach's alpha was 0.97 (Eto et al., 1992) . The questionnaire was selfadministered.
Health-related quality of life
The SF-8 is used as a tool worldwide for evaluating the health-related QOL. Ware, Kosinski, Dewey, & Gandek (2001) established the reliability and the validity of the tool. The Japanese version of the SF-8, a psychometrically robust instrument, was used to evaluate the health-related QOL in eight health-related areas: (i) physical functioning (PF); (ii) role physical (RP); (iii) bodily pain (BP); (iv) general health (GH); (v) vitality (VT); (vi) social functioning (SF); (vii) role emotional (RE); and (viii) mental health (MH) (Fukuhara & Suzukamo, 2005; Tokuda et al., 2009) . There is one item for each category. The responses are scored on a six-point Likert scale from a value of 1 ("none or barely none") to 6 ("totally or excellent"). The scores range from 8 to 48. Higher scores represent a higher QOL. The participants considered the items in relation to the past 4 weeks. Each item is computed by an algorithm that is based on the national standard value, using the SF-8 scoring program. It shows the national standard value of SF-8 for each generation, from those in their 20s to those in their 70s.
Swallowing ability
The risk of dysphagia and the two swallowing functions, tongue pressure and force of lip-closure, were examined.
Risk of dysphagia. The present study included participants with some impairment; therefore, both safety and difficulty were considered when determining the appropriate measurement tool. Hence, evaluations were conducted via a questionnaire in which the participants were instructed to answer questions regarding the presence or absence of symptoms that were related to their swallowing functions.
The DRACE questionnaire was developed to evaluate the deterioration of swallowing functions in community-dwelling older persons (Miura, Kariyasu, Yamasaki, & Arai, 2007) . The questionnaire is composed of 12 items, with a Cronbach's alpha of 0.88. It showed comparable results to the Barthel index of ADLs and was significantly and positively related to the results of the 30ml water test (P < 0.01) (Miura et al.) , suggesting convergent validity. The scale evaluates the level of dysphagia from the preparatory phase to the esophageal stage in a comprehensive manner. The likelihood of occurrence of each item was rated according to three levels: 0 ("never occurs"), 1 ("occurs sometimes"), and 2 ("occurs frequently"). The scores can range from 0 to 24. The risk of dysphagia was determined according to the total score. An increase in the DRACE score signifies an increased risk of swallowing function deterioration.
Tongue pressure. The TPM-01 (JMS Company, Ltd., Hiroshima, Japan), an instrument that measures the tongue pressure, was used. This instrument includes a digital tongue-pressure meter, connecting tube, and tongue-pressure probe. The balloon section of the tongue-pressure probe that was automatically pressurized, as predetermined by the measurement device, was inserted onto the oral part of the tongue while the participant was seated. Then, the participant was instructed to elevate the tip of the tongue to the palate at a maximum force for 5-7 s, during which time the intensity of the force that crushed the balloon was measured. This was done twice and consecutively, when the participant was at the daycare facility and in accordance with the method that was described in a previous study (Utanohara et al., 2008) . The mean of the measured values was recorded as the tongue-pressure level (kPa). A tongue-pressure level of ≥20 kPa is desired in adults who are aged ≥70 years (Utanohara et al.) .
Lip-closure force. In order to measure the lip-closure force, the author used the lip-force measurement instrument, Lip de Cum LDC-110 ® (Cosmo Instruments Company, Ltd., Tokyo, Japan). This was used after attaching two of the supplied plastic Duckling ® lipholders to the main unit. The Ducklings ® were sandwiched between the upper and lower lips and the maximum force that was required to close the lips was measured (Noro et al., 2002) . The force was measured twice consecutively and the mean of the measured values was recorded as the intensity of the lip-closure force (N). A previous study revealed that the intensities of the lip-closure force among the participants who were aged 80-84 years were 7.1 AE 5.3 N for the men and 5.8 AE 2.6 N for the women (Noro et al.) .
Data analysis
Associations with the swallowing functions were analyzed by using bivariate and multivariate analyses. As the evaluation value of the swallowing functions did not follow the normal distribution, the Spearman's correlation coefficient (non-parametric test) was used for the bivariate analysis. The significance level was set at P < 0.05. The statistical software, IBM SPSS Statistics for Windows, v. 20.0 (IBM Corporation, Armonk, NY, USA), was used for the statistical analyses.
Ethical considerations
The Research Ethics Review Board of the Japan National Institute of Public Health (NIPH-TRN#12010), Wako, Japan, reviewed and approved this study. The Research Ethics Review Committee of the School of Nursing at the University of KinDAI Himeji (2013-N002), Himeji, Japan, next approved the study and the research commenced.
RESULTS
Basic attributes
There were 86 (38.2%) men and 139 (61.8%) women, with a mean age of 81.6 AE 7.4 years. The age range included 17 (7.6%) participants in their 60s, 72 (32.0%) in their 70s, 107 (47.6%) in their 80s, and 29 (12.9%) in their 90s. The ADL-20 evaluation yielded a total score of 46.39 AE 10.18 (Table 1) .
Health-related quality of life
The mean scores of the SF-8 subareas are shown in Table 2 . All of the participants' scores were lower than the national standard values of the Japanese cohort in their 70s.
Swallowing functions Risk of dysphagia
The results of the DRACE questionnaire are shown in Table 3 . The mean DRACE score was 4.43 AE 3.83. There were 96 (43.4%) participants who had a score of ≥5, suggesting a risk of pulmonary dysphagia.
Tongue pressure and lip-closure force
The mean tongue pressure was 23.96 AE 10.57 kPa. However, 64 (31.5%) participants did not achieve a force of 20 kPa, which is considered to be the standard for those who are aged ≥70 years (Table 4 ). The mean lip-closure force was 10.25 AE 5.99 N (Table 5) .
Association between the swallowing functions and health-related quality of life
The association between the swallowing functions and the ADLs was analyzed by using a bivariate analysis (Spearman's correlation coefficient). The results demonstrated a slightly weak correlation (Table 6 ). The association between the health-related QOL (SF-8) and the factors that determined the swallowing functions was analyzed by using a bivariate analysis (Spearman's correlation coefficient). The DRACE scores differed significantly with respect to the SF-8 subarea scores: there were significant negative correlations (P < 0.01), suggesting an association between the DRACE scores and the SF-8 scores, yet there was no association with the tongue pressure and lip-closure force (Table 7) .
Regarding the DRACE questionnaire, a stepwise multiple regression analysis was carried out in order to adjust the influence of the confounding factors. The analyses were conducted so that the DRACE (Table 8) .
DISCUSSION
The results of this study have elucidated the current status of swallowing functions in terms of the risk of dysphagia, tongue pressure, and lip-closure force in community-dwelling dependent older individuals in Japan in relationship to their QOL.
Current health-related quality of life among the community-dwelling dependent older individuals
Generally, health-related QOL falls with age. This has been reflected in the national standard value of the SF-8; as the age increases, the QOL scores fall. In the national standard value, the score level of 70 year olds is the highest age that is provided; however, it is assumed that their scores would continue to fall as their age increases. The participants' mean age was in their 80s and their scores fell more than the standard value of those in their 70s. For older individuals to live happily, there is the necessity of considering the type of support that might increase their QOL.
Current swallowing functions among the community-dwelling dependent older individuals
The findings regarding swallowing revealed that the majority of the older participants who were receiving long-term home care in Japan had symptoms of Tongue-pressure level of ≥20 kPa is desired in adults who are aged ≥70 years (Utanohara et al., 2008) . deterioration in their swallowing functions. The participants in this study were older individuals who required nursing care, although the extent of care that was required for most was relatively low. Nevertheless, the percentage of the participants with a DRACE score of ≥5 was as high as 43.4%, indicating a risk of dysphagia and signifying a potentially major issue from the perspective of elderly care. By comparison, in a previous investigation of community-dwelling independent elderly persons, only 27.4% had a score of ≥5 (Takeuchi et al., 2014) . Additionally, the mean DRACE score among the surveyed participants was 4.43 AE 3.83, which was considerably higher than the DRACE value of 3.47 AE 3.32 that had been reported in a previous survey of independent older participants in the same age group (Miura et al., 2013) . A drop in the swallowing ability is one of the causes of aspiration-related pneumonia (Terpenning, 2015) . With pneumonia as the thirdhighest cause of death in Japan and dependent elderly persons surviving longer from cerebrovascular accidents (Pacific Bridge Medical, 2012) , this indicates a potentially higher risk of pulmonary aspiration that is related to dysphagia among older dependent persons who require nursing care, relative to independent older persons. The findings suggested that homecare interventions that address swallowing function deterioration will be in high demand in the coming years. Oral exercises have been encouraged recently for improving the swallowing functions; it will be necessary to spread awareness of the importance of such exercises (Ibayashi, Fujino, Pham, & Matsuda, 2008) .
Approximately 30% of the participants in this study failed to achieve a tongue pressure of 20 kPa, the standard pressure for individuals who are aged ≥70 years. Reports from previous studies have shown that, among the older participants, the tongue pressure is associated with masticatory function and adequate tongue pressure is necessary to push the alimentary bolus into the pharynx during deglutition (Kikutani et al., 2009) . The tongue pressure also might influence dietary patterns (Tsuga et al., 2004) . Therefore, the tongue pressure could be a key element that influences food intake and swallowing. Studies of older individuals in geriatric health service facilities have reported tongue pressures of 19.2 AE 8.1 kPa (Kikutani et al., 2005) and 15.22 AE 9.14 kPa (Okuno, Yamamoto, Akamatu, & Morito, 2013) ; however, the mean value of 23.96 AE 10.57 kPa that was found among this study's participants was higher. Furthermore, the tongue pressure in a survey of independent older persons was reported as 31.9 AE 8.9 kPa (Utanohara et al., 2008) , a higher value than that found in the current study. In older persons, the tongue pressure also has been associated with ADLs (Miura, Kariyasu, Sumi, & Yamasaki, 2008; Tsuga et al., 2004) . Therefore, the differences in the tongue-pressure values that were observed in the surveyed older participants could have been related to the influence of the differences in ADLs. For most community-dwelling dependent older persons, the level of care that is needed is lower than that for older persons who are institutionalized in geriatric health service facilities and the extent of ADLs could have an impact on the tongue pressure.
A comparison between the mean lip-closure force that was observed in this study's participants (10.25 AE 5.99 N) and those that had been obtained using the same measurement devices in other studies revealed that the values in this study were higher than those reported for male (4.9 AE 8.0 N) and female (4.8 AE 8.3 N) older individuals who were institutionalized in geriatric health service facilities (Okada et al., 2012) , but were similar to the value that was reported for independent older participants (10.9 AE 3.6 N) (Okada et al.) . Additionally, researchers found that the lip-closure force was reduced in older participants, relative to younger adults (Tomita, Okano, Tamura, & Mukai, 2002) ; however, other reports showed that the lip-closure force was not associated with age (Kikutani et al., 2005; Yamaguchi et al., 2011) . The survey data of this study showed no association between the force of lip-closure and age. The number of reported epidemiological studies of tongue pressure and lip-closure force in older persons is small and values can differ, depending on the measurement method. However, in recent years, associations have been reported between tongue pressure and nutritional status , as well as between lip-closing movements and brain activity (Nakata et al., 2013) . These findings suggest that the tongue pressure and lip-closure force also can influence the general health of older individuals. Therefore, research in the area of geriatric oral health, using tongue pressure and lip-closure force as evaluative indices, should be promoted as this could contribute to a more thorough approach to the care of older individuals in the future. The previously described findings, which include this study's results, suggest that, despite some differences in each of the swallowing function evaluation items, the community-dwelling dependent older participants exhibited swallowing function values that fell between those of the institutionalized older participants and those of the independent older participants. Additionally, the findings suggested that there might be a high percentage of community-dwelling dependent older persons because of swallowing function deterioration.
In order to meet the needs of these individuals, a system must be developed in order to provide communitydwelling dependent older individuals with an accurate understanding of their own swallowing function condition and to advise them to receive proper care from a professional when necessary. For an accurate understanding of the swallowing function condition of older individuals, regular professional evaluation would be preferable; however, unlike institutionalized older persons who live in groups, older individuals who are living at home are scattered in individual residences, making it difficult to schedule a time and place for swallowing function evaluation. Therefore, screening methods that could be carried out easily by the elders themselves or their close family members need to be developed and disseminated.
The DRACE questionnaire, which was used in this study, allows an evaluation of the swallowing functions, based on the responses to 12 questions and, as a result, is less burdensome and could be used easily in evaluations of community-dwelling dependent older persons. However, using the tongue pressure and lip-closure force as measurement tools would be burdensome because of the specialized equipment that is required for the measurements. For community-dwelling dependent older persons, the ability to reach the corners of the mouth with the tip of the tongue has been found to be significantly associated with tongue pressure and lipclosure force (Morisaki, Miura, Usui, Moriya, & Hara, 2014b) ; therefore, the numerical value that was obtained by measuring the speed of this motion could be used as a simple evaluation index and alternative to measuring the tongue pressure and lip-closure force.
Association between the swallowing functions and the health-related quality of life
The risk of dysphagia also has been found to be associated with the health-related QOL (Morisaki et al., 2014a) . Eating is among the activities that is enjoyed by older persons in their daily life; therefore, improving the swallowing functions presumably will lead to an improved QOL for older persons. The bivariate analysis showed slight correlations between the risk of dysphagia and all areas of the SF-8, suggesting that a deterioration of the swallowing functions might lead to a deterioration of the health-related QOL. Additionally, the multiple regression analyses, after adjusting for the confounding factors, suggested a close association between the risk of dysphagia and health-related QOL. The participants in this study had a mean age of 81.6 years, including a high percentage of older persons, and their QOL is considered to be one of the most important elements in their daily life. Therefore, it is necessary to work towards improving the QOL of older individuals. This study has revealed an association between the swallowing functions and QOL, suggesting that interventions that are aimed at maintaining or improving swallowing functions are important. A number of reports has shown that, in older individuals who required nursing care and who exhibited a considerable decline in basic ADLs, the swallowing functions were associated with physical health (Serra-Prat et al., 2012; Takai et al., 2006) . Therefore, the swallowing functions presumably have a particularly strong link with physical health-associated factors in older individuals who require long-term nursing care. However, it was highly interesting that, among the communitydwelling dependent elderly participants in this study, the swallowing functions were closely associated with the mental health QOL categories, such as GH and MH, but not with the categories that involved strong physical elements. Among the elderly individuals who required nursing care, those with a relatively low need for such care accounted for a high percentage of community-dwelling dependent elderly persons. In a survey of independent elderly persons, the swallowing functions also were reported to be significantly associated with MH and their effect on the health-related QOL varied, depending on the level of care that was required by the older participants and their home environment . For this reason, changes in mental health-related QOL that are detected during evaluation should be considered when conducting an intervention that is aimed at improving the swallowing functions in communitydwelling dependent elderly persons.
A previous study by Sugiyama, Ohkubo, Honda, Tasaki, & Nagasawa (2013) reported that programs for oral exercises were beneficial for maintaining and improving the swallowing functions. As the swallowing functions are associated with the health-related QOL, such approaches might not only lead to improved swallowing functions, but also to improvements in the QOL. This highlights the urgent need for methods of delivering care that can more effectively maintain and improve the swallowing functions.
LIMITATIONS OF THE STUDY AND FURTHER RESEARCH
As this study was a cross-sectional study, a causal relationship between the swallowing functions and healthrelated QOL were not possible. The influences of the geographic location, including urban-rural differences, socioeconomic status, quality of the daycare services, and the participants' ability to accurately recall might have influenced the findings. The DRACE questionnaire has been adequately validated; however, the sensitivity and specificity have not been reported. Further psychometric testing is recommended. Replications of this research in other parts of Japan might shed light on these limitations. Extending the research to dependent older persons who are not using daycare services also will deepen the perspective of swallowing function care. However, the information that is provided by this study can be considered to be useful when assessing the swallowing functions among dependent older persons.
CONCLUSION
This study revealed several important areas regarding the current swallowing functions of communitydwelling dependent elderly persons in Japan: 43.3% of the participants had DRACE scores of >5, indicating a high risk of dysphagia. There was a considerable need for assistance with the swallowing functions. The risk of dysphagia was negatively associated with the healthrelated QOL and affected the degree of psychological health, including GH and MH.
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